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(54) PRODUCTION OF COPOLYMER FROM 

P-VINYLPHENOL AND ACRYLIC MONOMER 

(57) Abstract: 

PURPOSE: To readily obtain in high reproducibility the 
titled copolymer of desired molecular weight, by 
copolymerlzation, using a radical initiator, between 
p-vinylphenol and acrylic monomer In the presence of 
both water and a phenol free from unsaturated side 
chain. 



obtained by copolymerization at ^70''C, using a radical 
initiator such as benzoyl peroxide or 1 -butyl 
hydroperoxide, between p-vinylphenol emd an acrylic 
monomer (e.g., acrylic acid, acrytonitorile) In the 
presence of (A) pref. 1 W5,000 wt% of a phenol free from 
unsaturated side chain (e.g., phenol, cresol) and (B) 
pref. 1W1,000wt% of water, both based on the total 
amount of the above two components. 



USE: Microphotoreslsts, PS plates 
coatings, molding compounds, etc. 



for printing, 



CONSTITUTION: The objective copolymer can be COPYRIGHT: (0)1 986.JPO&Japio 
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1. Ift 91 O « 4h 
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3. 1191 oi9fa;ficR« 
ey|cl9U<i3i, p-e^A^rr^y-^tTi^v 



It im MO 



( ^^BIS ) 
fit*. p-tf*A-7*y-A^CPVP)tT 

^(Journal of Polymer Sclcnet) 
A-1.JR:7«, I96«#. it2l7BM»C 

jrfcKo7!^i'%»ttt-r«)PVP-/^T^ 

;»-7'»j»<V-<r..<y>^&>'x(JettrQsl of 
Polymer Science )»4fy^«>^|Ah 
V-**rwv»x(Polymor Cbemletry 
Editioo ). m \ 1 e7 6«p!«iri783 

V)C(1« A I BNifcHMMtL.. AJCaS«68 
— 77'Ct-f2»PVP->^^9A^fll^y:rD 

a ^f-A^ft to A ^ ^ V A^mT 9 9 rs^^j^^ 
7x/-^ii, fli*!)-c^r«fa-c^ *oJii«»c»t: 

^ f^y ^ / ' r ^ VA^**</-»-#ca-fr* 
- 7 ^ VA'**y^-^l:*«#:%ll8lttx <. 



ttA^ ; 4»mQ 3 8 - 8 2 3 19 #^«K»t. A 
I B N id 8 0 r U« 

y^/ujcrA-^h x%»tttt«>PVP-T^ 

y PA h ^ ^ - A ^ P ^ ^Wl / r ^=.JtPk%^ 

— |BlCp-i?*A^7x/-ji.tT^ y>u»*y 

fltJC*rt K 7 X / - A'. ^Uy-^, X^A'? 

X y A^ll0 7ffi4DaM% 3)ruyi^.* 7 X y --/u 

2>r^« ^ xaAIC;«f^lc:^fiftfffllY«U^x. 
:^ * - A^ja* 5 0-80 

ly u/xv-*«. !sicaic« 7 o ruj:. » 4 u < 
x/-yutr^yA-»*y-T^^9.;^*yuMi» 
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**T^ v*d*, flCJC*rtlc#«E «-^t/i^tt 

to * u-c^«i«i««%:«ruftv* :y * - A- w 
o9ttT-ep - e»A^yxy-A^tT^ v-v* 

% eR4£T% 7 X y - A'Hif j: t;^ 
:& C tr JE>. Ute**o-C* 3»: « H Itc II . 

^**>Hr#vrt. T^^^m^:^^^. *^A^, 



WIWW61-291G06 (3) 
p-ttf»A^:7x-/-A.fcu-cii. aiAOjiyjfe-c 

/ --<A^d«e»74c V ^ 1^ 7 » M ^ ^ a 
KX^ij^rtt. p-*^Ar7xx-vKO»iiC«K: 

x«;Grtt«»cX'9Xtt»i»tu^p - e^^^x 

p - e*^;:^*>'->^oaa;srte»cx-=>xrt, 

e K B ^ V r D I^A^. 2 - V ^ ft' x-t" 2 

- X ^ «/ X ^ jt^^ 2 - 5^ ► ^ ft' * ^ A^, 2- 
7xy^*/'X^«»', xh^i^tAx^Wi'^Va 

— ^» ^x^^i/i^x^W'X^^a— *>v 
^ B -f- » A'', y # o J' jt ji^jI- 4^ ft^ X 
T I - y !• * ft^ ^ o Kr * * » 2, 
6-{^^OA-4-t-:<^A^7X«>^. 

rrA^jt-ox^jw, rJ-^r^-vj^-oro^A^^ 

A', I - T^^A^, t-r^A-* n ^♦►**'A', 

2-xrA.-^^ft'Ar, o-rrvA^^ n ' Jt f 

A'»-<xi>A', 2-tK»*Vx^j^. 2-fe 

Kv#:XrnlfA^« j|f«Xf-l/i/^lj3— A'. 

2-fcK«*'ft'rot^>w, *^/TJ^riy3L^ 
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I ^ p p ^) ^7 I vmor t Kfx 4:**^>f 

VoOQB^Ktf t 9 ARM fflOKICA 

%JCV«U« SJCHMintc— fn%; AID U. AJCO 



^a*-^-r-» »*7 foifc)idXtrp-t^- 
juii: Ksv^x axilla « c.ottii&^it 

« fxt* 7 X - L X<t. 7XX- 

-A', T' O *i 7 X y - 7'f^7X/— 

i»*i«>H'^K4. mc>o 7 X X -A^am — a 

-C* 7 X ✓ - A^«0 p-ifji^7x 

h-vxx, r-k»-X» 
Ax^>w^hx^ BlJRx^A, ^my^^^ X 
P J ^ Af^ :f n ^< y ^ Ar^ Y ^ y ^ Af ^ ^ \ ^ 

ICp-tf*Ji^7x>'-A'^ T^V 

M Xa;Flft««tt% WUtH-7 X y - APIO^ 

^u, »*u<HBorJtei±t-r«>o 7orJbi 
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4:ffR2rttc-c«i^n.:&^x^#it. anas 

ai0i»cR!;c-c«jfitt« m^ctt, mm^. 

fltJfciSE. nrinis. 9ffstfriblft« mmit 

m-fr^OlBift & U-C»l« ^ ^ / o :r * ► u i^-x 
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( nmm ) 

«%rWU^x-r»y- ^ttoil'fr c '^- 
-r-0»lt»«D«i UTWC > ) - 2 7 I M 

rfCOil# C ^-#tt ) - 4 « ««%) 

i:*t<5«*«*-fcS^ :^ 5 ^ » H:XH. ii o 



1 1. 0 0 0 ^leseiSK/c. x^^^DHtrntn-^ 

-*^I--^JXSIOO->3700 cm"* »C O H O » 



-I 



C H O 17 0 0 



iT* k: c - o 



17 2 0 
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— CH, - CH — 




-CH, -C" 

•C-O 
I 

,0 

*CH, 



1S168-1B7P pn» 2:i]3-ll7p pm, 

3:i2e-132p pror 4 SI 36-139p pm, 

B:SS-90p pm, 0:i75-178p pno. 

7 : 4 9 - a 2 p pin» 8 ; I e - 2 4 p pm 

8r Jifg 2 

-e»^7Ay->^19. 2XS%« p-i^^ 
7 * - 6 8. B Jt»%. 7*/ -A. 1.0* ft 

p i^^--*' 1. 8 mft%**itr;^c I 2. 8 

Xft%> 2 0 0 )(F« > ^ V ^Iff ^ ^ ^ 3 0 

- I * ^it )-52 : 48* ^ttfPlB 
«*:^urxv-:7jty --n^ttoM* t « * y - 
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6 5Kp(iR»-» 8%)v»yt. 
p-tfjRA'^x^f-^i I 6^. ^ 0 ^ n 

y^.(«A^)t>-9i:49« 7 Ik 40 1111% 
- 2 ft B 1 '^-♦H ) 



K S 0 0 ^y-A'lC»*»UfcO'b» I 0 i 

»C-Caft£ltilU-Cl 7 6 F 5%)0 

-^/►A'lCIt, 8 1 0 0-3700 ob'^ICOH 
oa4K« 1 700-1 720 oT' »C C - 0 O ft 
R« l&20i«XI^16 10car'lc9«BlC» 
COftIK* 8 3 0 IC p - fll«l-i X -tf xfllCH 
Oftft*i Jl<J> tvfc. m-fr^O *• C - N M R 



— CH,-CH- 



O 
H 



I 

O 
H 



1 : 1 5 5 - 1 S 7 p pm, 2 : 1 1 3 - 1 1 7 p pm, 

3:i27*132ppin» 4:iS6-139p pm, 

5 :35-50p pfD» €:i78'-182p pffl* 
7 : 1 8 - 2 4 ppra 

ifci»»f3rB/n»&0 : SO («^Jt) ^ If 

p-*^*-*^7*>'->u7. 7^, T^Va'B?^^ 
p-»^-^^*^— A'SO. 3^* y y ^ 
^ I. 2 9 . P*^V'/--*-3. 6^^ iKVz 9 U 
J:Uf7^e<x-fy7'^D*|. y>i/LO P ( p- 



it ) - 8 2 : 4 8 « ^tt4aiifii% wu:^v^ 7 X 

/-^»Ot«'fr(t#*-/^--frif)-29 52 

KAn. 1 1 0 •c<o«»i*i^«fliun:*'b 3 in 
MftMbLyt:, 4l<9K^lXic^QC«% 1 4 o 
-^i^Ktt?* ^KuytetjR^ioow^o/i^y 

U^ft««6 Ol:-CMflE4(AUX9. 3 9 («S 
- 7 8 % ) om-fri^A^Wfe KfSo 

I 4.0 0 o-cJb^fe. t o»^iif 

^ 0 > 3000 — 3700 K OH 

Oa<R* 1700-1 720 cd"* K C • 0 O ft 
iR. 1 520*rXI^16 10ai"^K5^*»C- 
COftlX, 8 3 0 at"* IC p - ftft-< y >'aCH 
OftlH** m-fri**:? •* C - NM R ^ -< 

^ h A'liR^-rij^'rttoto c oftw^* u xv* 




^ I i s 
— CHt- CH — 
I 

•c-0 

I 

o 

H 



1 :i55-lS8p pm, 2:114-117 ppm. 

3 : ) 2 8 - ) 3 2 p pm, 4 : I 3 5 - I 3 9 p pm, 

6 : 3 6 - 6 0 ppm, 6:i77-l82ppra 

eni/fi*6 6 : 3 4 t-^^JfcJttflttfKnic 

p € ^J^r a. y ^ J»< I B, T/tf^« 

9 ^ 7*/^— A'2. 2^* p-^w>^ — A'?, 2*, 

4CI 4. 2***Xt^Tyl^J*-<:'^^■»^M-A' 

1. 0 f i p-ii--.y^:?»y— **^:t^ 
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- 2 6 1 BS')^. AOtt-fr C W* ) 
-6SJtft%)** HA:^^^3»C AK^ 1 1.0 

t: » »«t> -c 3 i^lWftff ufx ft] » u fi, 
ixf^Sifc^a^^ I i o -I -if X h: ftr • fifeflt 

c oxf^^o OP CKj:;i«»^Jftd3'-^ftn 

^VJ^KIt. SlOO-3700 cp"^ K OH O 
1 700-1 730 ctT* IC C - O O flttl, 

1 B20i«XC^I 620 ctT* K C - C O 

8 3 0 c«''lCp-Kfll'<>'-«i^»CHO 

«La*^Jl^Hf^. m-ft-WcO - NMU -» 



S B 

►CHa-CH- 



o 

H 



I 

•C-0 

I 

OCHt CH» 
r • 



1 :13€-I59p pm, 2:1 15-1 I7p pn, 

3;i2a-iaip pm. 4:i34-140p pmp 

5 : 3 4 - 5 0 p pm, 6:i7S-177p pm, 

7 : 6 0 - S 1 ppm» 8 :24-25ppm 

•t^!SIBtifc**^m/a- 6 4 : 3 6 (<-^it) 

p-lf*>i^7*y--«'l5. 4^. T^y^« 

eL2P, :7*y-A-2. 2^, pl^uy-A- 
7. 2F* rfci 4. zsuxi^ry^^:^^'^yrf^ 

u^v**/'** — <*^>b)*"BO :8 0. 

—49 



^«-e.t^)-4 7m*^)VHA79^3|CX 
1 1 0 1CttB4in! 3 i^naiftlf l^fKA^blDMB 

6 0TC-e*EI6»U-Cl 6. 0 9 Ca*-83%) 
^TLlk^^it^MXtl 1. 8 0 0 ^*ofc, CO 

a'ft'i*i<oi>»nR«t'« ►-^-mit* 3100- 

3700 ar'H:OHO»«t* 1 700-1730 
♦»C-COft4Jl. 8 2 0 eaT' K p - 

t 0 

-CH,-CH- 

«C-0 

I 

0-CHtCHsCHtCHt 
r • f to ^ 




i:i53-i68 ppm, 2 I 1 S 5 - 1 1 B ppm, 
3:i28*ldlppm, 4:i34-l40ppm, 
B:36-50ppmr 6:175-177 ppia. 
7:63^65 ppa>» 8 : 3 1 ppm2i3 
9 t 1 9 * 3 0 p pn, 10 : 1 3 - 1 i p pm 
»IX3iaitA»^m/'D-84 I 36 I ) 

HIBM 7 

p-k:*-v7i-/->^l 6. 4/» T^Ua-t 
TX,y^A^Z.2g^ p-^V^Z-^t 2^. J#C 

1. 0^ t p-e*>»'7x>'-A':T^u^** 
y^.(4«^jt)-*83 : 47. ^FfttnalHir 
*u;^x^'7*y - ^«o«* ( W* / -'-'frit) 
«3oim*%- *oti^ ( X ^ --fr ft ) 

• 6 0 m*% H^7^;«'^KX*v. 110 

t: f&4> 3 i^Mftf^ Alto u c blsg 

% 200 »iOl^>^^*'^'*T* KJClP*»Ufc 



%BO*C'T^ttSlCtftU. 14. 4^(4X9*6 1 

ikK^m^. * - > ^ y ->i<fll*»«K^ 
»-CJj>-?fc. p-i^^^Txy-^O^^-KV 

O -C » JUtt iEr-«3 . C om-frf^H p - *^ >^ 7 X 

3 T 0 0 oT* «C0HOftR« leeOccf^KlT 
2 KC«0OA4K« 1 520i»Xl/l 61 Om ^ 

*c5j#flic-coitiR. 8 3 Ofli"* K p - mm 



'4' 



o 

H 



1^ 8 • ^ 

-CHi-CH- 

I 

•C-0 

I 



ISS-lSSp piD, 2:ilS-118p piD, 
1 2 9 - 1 3 2 ppm, 4:134*139 ppnir 
3 7 - 5 0 ppm, C ; 1 8 0 1 8 4 ppm 
«L<X»tftJt*»e>m/n-6 6 14 4 k ^ ^ it ) 

mmm b 

yj^'S. 2^* p-x«^>v:yx/->i^3 1. l^^ 

yxx-ji.1, 0^, p-^V'^'-A.S. 2/. * 

7. 5 ***Jtt^T/e^-f y7'^Bs> VA'LO 

^ C p-e^-vyxy-juiT^y-^'**/-^ 
-(«^>t)*50 : 30« ^ttlDlltt«4ru 

fj:\^ T :r- y -j^mo^^ K y - ) - 

3 3 9E«:%» JicO«*(W-*.^'r--fr»t).. 



72Jt*%)**H^:^9*a»CA*t, 110 

*100iii/OT4cfxK»**UriO'*j* IIO 
ECttL. 9. S^(4Za-9 1%)01l'fr{l^ib^ 

1 2, 5 0 0 t *>-3f:. COJt'fri«:0»fi«R* 
'^^►A^KIt, 3100-3700 CTi"^ K OH 
09l't)(. 2 2 4 0 ai~'K:CENoaVt«1920 

6 3 Oc»"* fC p - Itt^-^>'««>'«[CH OftClV 




B S 

-CHi-CH- 
•CSN 



—50- 



ltlS«*X9ep pm^ 2:iJ4-J17p pm, 
S:i2e-lS2ppm, 4tl32-137p pm* 
8 : 3 e - S 0 ppfn» 6 ;i2l-134ppni 

t It Jl «Kfi. 

^416P» yx^-i*'?^. p- 
^ U / Z Z B ^ ttLl 0 3 i*Jtt/Tytr 

:«-fy3^^o*KVA-l 4#( p-e»-^7* 
X-^i'l Ti^ O-*'**^'-^ - C ) - 3 0 

•l«^lSM*X-r-^||-)-l 4 42*%,. jtfcO' 
0«^( It^^y^-'A'ft) - 3 4 XJI% > ft 
»«t?«<5«*:«A./t:r?^3|cAK» pot: 
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2 7 0 ^ («(»6 7%)om'fr<**»»^Hfc, 

I 1.0 0 o-cJb-:>fc. t oa-frtUO^^RiR^ 

-<^h-v«:|l^ 3000-3 700 caT' »C O H 
oa<R, l7X0-l 7 30 cr*»CC*0O» 
lB20ldlCFl620 c«"' IC3I» J» C - 
C Oft 1 0 8 0 e»~* #C«ITA.a-^C- 

ooftiR* • 3 0 c«"* ic p - ar»-* >' -tf 



I • 

-CHi-CH- 




CH» 

-CHb-C- 
I 



•c-o 

0-CHa-CH,OH 

7 • ^ 



ltl5B-l37ppin, 2:114*117 p pm, 

3S126-132 ppm, 4:id4*-l39 ppm, 

e : 3 7 - 6 8 ppni. 6:i76-J7B pprn. 

7:66-66p pm, 8:60-6lp pm. 



0 : 20-21ppni 
«L«R»BEifc**«bm/»-» 7 : 4 3 (* -"-It ) 

nifi^n 1 0 

— 7*y-j^2.op* p- 

^v,;/-ji.5. 5 p^ ;jci 1. 4 9UXt^T'y^^ 
-f V ^ ^ ^ > fl>^2. OF t p-e*J»'7*>^ 

3 0. :iftt«i««i**utxv>r * X ->^«oifl 
-fr(W*x^-'e't<-)-2 4oa«%- *ofj) 

'e-(W*^^-'frtt)-8 7««%)%r. 
T'^j^sKAtV. 10 0t:fB»4>"C2 B»Mft^. 

ufx^'biDiRUfca Rrt;flfea*&% 7 0 0 «/ I- A. 

V|C»*-UfiOi£?* 700 «iioi'-»'*>'»CKV^ 
^;io'»e?*vfrCt»*6 0"C*^iftB£lEl*U, 2 7.0 



1 0,7 0 0-tJJ^-pfcc tOJI-frir^O^R^R-* 
^^l^^fClt. 3000-3700 cm"^ K 0 H 
Oft IX. 1710-1730 oT' m C • O Oft 
1 320:to2C^1 620 oT' K 5j?»JK C - 

c o ft JR, 1 0 a ovfciif irA^o->«'C-Oo 
ftlpl, 8 3 Oa|-*|C p -K«-<x-tf v-arcH o 

•c-o 



-CHi-CH- 



O 
H 



A- 



CHa-CH,OH 

7 9 



i:iS8-18ap pm, 2:S14-117p pm, 
3:i26-133p pm, 4 1136*138ppro. 
3 : 3 6 - 5 0 p pmt • :X76-178p pro* 
7 : 6 S - 6 7 p pm, 6 159-81 ppm 

fta»KifcA*f>m/o-6 6 : 4 4 (*A^it) 
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n tan I I 

*6. 3 9 U Xl^T :/ ^ ^ V y^n y \l 

I. 0 9 ( p-kfjRA*;rxy-ju :TifQ^X<« 

- 2 a 7 m*%, *ofO# ( «* y - -frit ) 

-3 9Kft%}*, H«75*»KAK, 110 
x:/fflft4'-C3 fJiMitf^urtiiiblD/I^Lfio flic 

T4rl00fi/OT-teh:^»c»i5*Lf:Oi£>. IJO 

K-»-IC»i:^ 3100-8700 IC OH OR 

I 70 0-J 730 eit*^»CC-0OAIK. 
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1520itfj:c^l6 20 cw"^ ft:5^«»c-C«9 
8 2 0 es~*K:p-fi2m^V'e>'atCHO 
6eoidJ:t^730 CT^* tC •« y flt A-K ;/ 

NMR ^<«^ltOCSt-C^TtEtBOCoaJK 



-CH,-CH- 




i 0 

-CH,-CH- 



0-CHa.l{3. 



1 : 3 5 8 - 1 5 7 p pro, 2 : 1 3 4 ~ 1 ] 6 p pm, 
SJl28-13Jppm. 4:i3S-l39p pm, 
5 : 3 8 * 6 5 p pm, 6:i 76-177ppin, 
7 : 7 5 - 7 7 ppiD 
tt4X«BKii;d»^in/n-4 7 S 8 3 («^it> 

91 Af^ 1 2 



itf*>^3. 0*, p-X^^73:/*^S0. 4P. 

^-fXT^^n^h n I. 0 9 t p - kf^A-r* 
y - ^ I T ^ yju;H*y-r - (^-'ujfcj-e 2 

M-fr tltf*>'-*-«rfr)-4 I 8 
«-frltt*y^--frtf-j - 7 2 X*% ) * • S 

^7?^»k:ak. iiot;«»i*>-c3»»Wlt 

*i^»Cttr* *biKL«:ttit%10 0ii#OT-kh 

»^ Kfctt:»* 8 0 -ceaftEiEn u. 8.1^ 

7, 4 0 0-C^-Pnio C f>n%W€>»H9it^^'< 
^ y J^9CkX^ 3100-3700 cfT^ K OH O 
RiR, 1 7 20-1 7 4 0 cb"'kC-OOR4R. 
1 6 8 0 e»^» K -CH-CH,Oft«, 1 8 2 O iif 
Xt^l 6 I Ooi~*K:»«»C--Coe/R, 830 



0 A 

-CH,-CH- 

'4- 



o 

H 



CH, 

-CH,-CH- 



'c-o 

I 

0CH-CU3 

r 9 



I :i55-167 ppm, 2 : 1 I S - 1 1 7 ppm, 
3:128-131 ppm. 4 1138-137 ppm, 
S : 3 8 - 8 2 p pm, 5:i72-178p pm, 
7 : 1 4 1 - 1 4 3 p pwt 8 : 9 6 - 9 8 p pm, 
9:i9-22ppm 



-CHfCH- 

I 10 

O C0-CH«CH2 



10 

-*-<^ h A.KJt<oeLiCL { m I 3 8 ppm)i,^82*i> 
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ffJSfl 1 s 

2, 2. 8, 3 " T y ^7M^^t»:fakiA^9, 6 

^ ( p - If s ^ tr^VA'Jii^y'* 

-i«^>^it)-4 6 : B 4« 7n«in««9r u 

4 1 ) ^, Sf* 7 9 ^ ^ K J^tv. 110 

* -r >' K ttv-fi. «^*vfctt«%: 6 0 •C-CK 
££<£tfkU. 8. 4fC«CS»5 6%)(OA'd>^% 
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3100-3700 oT' ICOHOftlK. 17B0 
oi*' tCC-0OftQ(« l 5 20itfJ:C^i 6 1 0 

i»"'K:3^««C-CoftCsi. 1 ICQ CB*' ♦c C 

•FOBlff, 830 tCp - ttm'<x-*^xB| 



-CHx-CH- 




OCF,CF»CH, 

7 7 • 



i:i68-lB7p pro, 2:il4-117p pm, 

3 :i3B-ia2p poir 4:i34-188ppin« 

8 : 3 8 - B 2 ppm, 62174-176 ppm, 

7;iO0-126p pm, 8 : 4 8 * 3 2 p pm 



A<K9ftKifc^<&m/a-7 3 : 8 7 l^A^it) 

mmn i 4 

p-.|^aA'73:^/-A^8, 8^» ^j^^M^Bt 
-2-«^j'^>'Tt/a6^^9. 1#, p-»^ 
^3 0. 4 7*-/— -*'L4 p 

^ y^^'-^p^f Va^i. OP c p-tf^^T-jty 
— j^:T^UA-^K*^-v-C*'«'ik)-4 5 : 
B 8« S|^il«fiil«r WU^v^7 «^ -^IBlOtl 
'»(S9'ft>'"«-'frt^>"28 4mft%« j*;otfl 

llOXfl6»4>T2i|»M«l* 
•y- 2 B8C# U fcO I 0 0 OT-teK>' 

k:»*»u, iJOi'A'axKttv^yt:. I8<5>*vft 

6 ox-catffi«:*ltu. .8.0 f C«»- 
54%) om^<*tn: 41 



tlt^OL^tp K p - t£ ^ T ^ ^ 

t*»ftU ft:^ JtO^/j;rit»t 4.1 

3000-370 0 oT^ ICOHOftiDE^ 1730 
CB"^|CC->0Oft«L« lB20i«XlKl8 20 
oT' IC3^#A C - C OiL43l« 8 3 0 ca*^ «C p - 

8ijR-< i^aicH oftiR*^ m-fr^t 



I > 




CH, 



C-0 

I 

O CH,CHiN: 
r • 



CH, 



1 :i5S-19Bp pm» 2tll4-116p po> 

3:i27-l3lp pm, 4:iSB-139p pm, 

S ; 3 6 - B 6 p piDf 6:i74-177p pm, 

7*60-64p piD, 8S66-*59p piDp 
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9:i7-23ppni, 10:44-47ppm 

91 /em 1 5 

-at^J^7X-/^^3 0. 4^» 7xy-^l. 4 

9 . p^^\^v~^%,\»^ Iks, z 0 is xx^r 
fl 2 : 3 8. ^ii»fl«l*WUri:V'7*/-^ 



JbOfi. O P C »C 1 5) m*«F*>«^-¥-«lt6«.000 

• 3 7 0 OW »COH Oft«, 1 7 0 0 - 
1 7 3 0 JC C - 0 Oa«t. 1 5 2 0jMII^ 
l 6 2 0 ar*K» iSC-COft«. 1080 
IC S IOC OBm* 8 2 0 ciT' tC P - ««-^ 



CH» 




O-CHiOIaCHaS I -0 CH, 

f ft 9 \ (0 



i:i55'158ppmp 2:3l4-ll7p pm, 
3 : 1 2 B * X 3 I p pm, 4:i39*l39p p.m. 
5 ! 3 5 - 6 8 ppm, 6: 17S-*178 ppm, 



7 ? 6 6 - 6 8 p pm. 8:49-51p pm, 

0, 1 I : 1 8 - 2 4 p pm, lO:B*7ppm 

ni^m 1 6 

p-^»>ir7X/-A^14. SP, / ^^'J-v 

1S7. 2^^ 7Xy'--«^2. 7P, p-^^^y- 
A/1 2. 6 *l 3. 2 F*ixi>T/*fx^yy 
^o«h yA.2, OP ( p-e*>u7xy-ii^: 

T^"IA'**^'^-C*'*'ifc)-BO :50. 
:!^ISWHl«%:^»rUfxv*7xy - ^0aicf9« c n 

'%y^-'e'W')-6 4j«»%. *<oiO^ c 3W 

*y^-^lt)«»4 9Xft%)%* Hft7?-* 

arc An. I \ 0 t: tt» 't' -c 8 wa^ u fx*^ 

%l'0 0m*OT-%KV|C»A*U* ffl550 0.«i 
O ^A'X>'|cff\*y^. 4B«bK/S:et«« 1 0 ot; 
iC-CKEItttU. 17. 4P<«t»-«B%>0 



5, 7 0 0 -C«>-2>fc, t fc. **C-NMR 

y -^OVtiPlttKifct^^b . p - * Ar7 X 

y-A^» »»y h y M ^ ^ j^m / ^ ^ • ^ ss. 
HMf^ 1 7 

p-tr*/w7xy--«^I4. 3P, / ^ ^ V Ar 
m/T^lLZi^ P-X^JU7X/-A'3 7.2 

p* rxy--*'^ 7P. p-^v:/-A^i2.e 
p. jtfQl 3. 2Pi*iVTye*-iy7^^D*h 
Va^I. 1 PC p-tf»^7X/-j^:T^y>i' 
**y"^-(*^Jt)-S6 : 6 9, 

98mft%* ^JCOBO-fr i -r - 

-frit) - 3 H^7^^=»rcAtv. 
8 9 t;m^4>t! 3 P9Mft^Uy^^^f7 2;DML fc. 

T±yyKmt*L^ WVBOOn^OhA^xxjc 
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c om-fr^ko o p c ic X 3bm*^i^Fd^'?^»n: 

3 0. 5 0 0-CJ^-9fe» ite. m»i^O"C- 

juy / ^ ^ m V Y y ^ ^ p \} ^ ^ 

»^ ^ 9^ h ^ i 2 : 86 C*^ifc)tttjriHfc, 

IK ttfl 1 8 

► UA'O. 9 # t p-e»A^7*y— A'tT^ W 

I so h ^ at 2^ K^^^ mai^ fzttm^ i o o 

Cb. ft^t e> 5 0 0 »U O I" aL y K tt 

79 V 6 0 0 »#0 h ICSV^^. 49ibix^ft: 

C IC 2 3 8, 0 0 0 T JbOfco 

A'jt)-BO : BO )%r, Hftr'ir^sicAtv. 

7 0 r -c 4J»M«#1i l^fr XO»U fco 
iElC;£A<to% 6 0 0 n^O h xic Sir* 

BOOaiOhA'jcxicft^.Nflo «fbK/iftiR* 
1 0 0'CK:X»ffiK|*U, 2 Z,Z 0 C4S(»- 

8 5%) O a^-i^^^fco 



KMBB 61-291606 (18) 

ItAU* 6. l^(<Ka*3B%) OSt'ft'^^W 

Com'fr»OOPC»cx^>Jiit'F*^«'-?'ftlt 
7. 3 0 0 -C*»-^^o * niXfrilco " C - N hi R 

91 X 9 

6f« ^►3^fcK»r^x30F*«JCO5r 

>^ifx-fyy^B«.f 9>^i,o $ ( p-e*A^ 
on4t i fit y ^ » Z 9 ) 
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